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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display element of high fineness 
with which inspection pads necessary for characteristic inspection using 
probers are sufficiently assured. 

CONSTITUTION: This liquid crystal display element is constituted by 
encapsulating liquid crystals between a driving electrode substrate 
provided with switching elements in correspondence to each of many pixel 
electrodes arranged in a matrix form on a transparent substrate and a 
common electrode substrate formed with a common electrode on a 
transparent substrate. The inspection pads 5i formed at the ends of 
terminal drawing out line of at least one No. 61 of the many scanning lines 
and many signal lines formed on the driving electrode substrate are 
disposed at the same wiring drawing out parts 3 on each of the even side 
and odd side of the drawing out wires. The inspection pads 5i in the 
respective wiring drawing out line parts 3 are formed zigzag along the 
arranging direction of these inspection pads. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caus d by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] In the liquid crystal display element which comes to enclose liquid crystal between the drive electrode 
substrate which formed the switching element on the transparent substrate corresponding to each of the pixel electrode 
of a large number arranged in the shape of a matrix, and the common electrode substrate which formed the common 
electrode in the transparent substrate While preparing the inspection pad formed in the edge of one [ at least ] terminal 
leader of the scanning line of a large number formed in the aforementioned drive electrode substrate, and many signal 
lines in the same wiring cash-drawer section for every each by the side of the even number of the above-mentioned 
leader, and odd number The liquid crystal display element to which the above-mentioned inspection pad in each wiring 
cash-drawer section is alternately formed along the array direction of the inspection pad concerned, respectively, and is 
characterized by the bird clapper. 

[Claim 2] In the liquid crystal display element which comes to enclose liquid crystal between the drive electrode 
substrate which formed the switching element on the transparent substrate corresponding to each of the pixel electrode 
of a large number arranged in the shape of a matrix, and the common electrode substrate which formed the common 
electrode in the transparent substrate The inspection pad formed in the edge of one [ at least ] terminal cash-drawer 
wiring of the scanning line of a large number formed in the aforementioned drive electrode substrate, and many signal 
lines While preparing in the same wiring cash-drawer section for every each by the side of the even number of the 
above-mentioned terminal leader, and odd number and forming alternately the above-mentioned inspection pad in each 
wiring cash-drawer section along the array direction of the inspection pad concerned, respectively The liquid crystal 
display element which arranges the numbering position of wiring linked to the above-mentioned inspection pad on the 
extension wire of the aforementioned inspection pad, and is characterized by the bird clapper. 
[Claim 3] In the liquid crystal display element which comes to enclose liquid crystal between the drive electrode 
substrate which formed the switching element on the transparent substrate corresponding to each of the pixel electrode 
of a large number arranged in the shape of a matrix, and the common electrode substrate which formed the common 
electrode in the transparent substrate The inspection pad formed in the edge of one [ at least ] terminal cash-drawer 
wiring of the scanning line of a large number formed in the aforementioned drive electrode substrate, and many signal 
lines It prepares in the same wiring cash-drawer section for every each by the side of the even number of the above- 
mentioned leader, and odd number. While coming to arrange the numbering position of the wiring which the above- 
mentioned inspection pad in each wiring cash-drawer section is alternately formed along the array direction of the 
inspection pad concerned, respectively, and connects to the above-mentioned inspection pad on the extension wire of 
the aforementioned inspection pad The liquid crystal display element characterized by setting the part in which the . 
prober for making the aforementioned inspection pad contact and conducting various characteristic inspections begins 
to be parallel to, and the edge sensor of a ** sake is contacted as the aforementioned transparent substrate portion in 
which the aforementioned numbering does not exist. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the liquid crystal display element of the active matrix which starts a 
liquid crystal display element, especially comes to arrange non-line type elements, such as TFT, in the shape of a 
matrix. 
[0002] 

[Description of the Prior Art] Simple matrix types (so-called TN or the so-called STN type etc.) and active-matrix 

types (the so-called TFT type etc.) are widely known as a liquid crystal display element now. 

[0003] this kind of liquid crystal display element ~ the liquid crystal display element of the active matrix represented 

by the TFT type from the point of resolution, a luminosity, and other image display properties is becoming in use 

inside 

[0004] The liquid crystal display element of a TFT type active matrix The drive electrode substrate which prepared 
TFT (TFT) as a nonlinear element (switching element) on the transparent glass substrate corresponding to each of the 
pixel electrode of a large number arranged in the shape of a matrix (henceforth a TFT substrate), A 1 -pixel display is 
formed by changing the molecule shaft of liquid crystal which came to enclose liquid crystal with a transparent glass 
substrate between a light filter and the common electrode substrate in which the common electrode was formed, and 
was inserted between the source electrode of a TFT substrate, and the common electrode of a filter base board. In 
addition, although only a common electrode is formed in a common electrode substrate in the liquid crystal display of 
monochrome, since the liquid crystal display of color display explains, below, a common electrode substrate will also 
be called a filter base board here. 

[0005] Since liquid crystal in each pixel is always driven theoretically (duty ratio 1.0), it has the property that contrast 
is good compared with the so-called liquid crystal display of a passive matrix. 

[0006] In addition, the liquid crystal display element of the active matrix which used TFT has an indication in JP,63- 
309921, A and "the 12.5 type active-matrix method electrochromatic display display which adopted the redundant 
configuration" (the Nikkei electronics, December 15, 1986, the Nikkei tuna UHIRU issue, the 193-210th page). 
[0007] 

[Problem(s) to be Solved by the Invention] in this kind of TFT method liquid crystal display element, each TFT 
connects and drives the gate line (scanning-line: - it is also called a gate line below), a drain wire (signal-line: ~ it is 
also called a data line below), etc. for the drive IC chip carried in the wiring member equipped with many electrode 
patterns called a tape career pad (TCP) 

[0008] The leader of each above-mentioned line of the terminal of this TCP and a liquid crystal display element is 
electrically connected through an anisotropy electric conduction film. 

[0009] And the inspection pad which examines properties, such as an open circuit of the above-mentioned effective 
field and a short circuit, to the drawer terminal pattern (terminal leader) for connecting with the above-mentioned drive 
IC chip is prepared in the wiring cash-drawer section from the above-mentioned gate line and drain wire of the 
effective screen area. 

[0010] This examination contacts the inspection child who calls a prober to the above-mentioned inspection pad, and 
performs various kinds of examinations. _ 
[001 1] Drawing 23 is a ** type view explaining the composition of the inspection pad in the conventional liquid crystal 
display element, and, for 1, an effective screen area, and 2a and 2b of a leader short circuit line and 3 are [ the wiring 
cash-drawer section from an effective screen area to a leader short circuit line and 4 (... 42i- 41 42, 43 44, 1 42i, 42 i+I, 

) ] inspection pads. In addition, the wiring line interval (namely, pixel pitch) in the effective screen area 1 is set to P. 
[0012] In this drawing the inspection pad 4 (... 42i- 41, 42, 43, 44, 1, 42i, 42 i+1, ...) a wiring line number (No.l, No.2, 
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No.3, No.4, and .... No. (2i-l) --) Divide (2i), (2i+l), and .... into an odd number and even number side, and it pulls out 

alternately. It has prepared in the edge of each leader of the odd number side leader (5 3 1 No. No. No No. 2 i-1, 

No. 2 i+1, No. 2 i+3, ....) and an even number side leader (4 2 No. No No.2i, No. 2 i+2, ....). Therefore, the pitch of 

the inspection pad 4 is 2P. 

[0013] Since the pitch P of wiring becomes small with the liquid crystal display element of a high definition, the thing 
required for inspection by the prober with the above composition for which the inspection pad 4 is usually formed in 
the area more than 100-micrometer width of face is difficult. 

[0014] For example, with a P= 68-micrometer liquid crystal display element, if it is set to 2P=136micrometer and 100 
micrometers is secured as width of face of the inspection pad 4,-one wiring must be made to be placed between less 
than remaining 36 micrometers, generating of an open circuit or a short circuit will increase, and the fall of the yield 
will be brought about. 

[0015] Furthermore, these reservation was difficult the pattern for eye a dense hatchet, although it took out in parallel 
[ prober ] and numbering for fixing required at the time of defective inspection and the space which is for ** were also 
required. 

[0016] The purpose of this invention is to offer the liquid crystal display element of the high definition which fully 

secured the inspection pad required for the characteristic inspection which used the prober. 

[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of this invention according 
to claim 1 In the liquid crystal display element which comes to enclose liquid crystal between the drive electrode 
substrate which formed the switching element on the transparent substrate corresponding to each of the pixel electrode 
of a large number arranged in the shape of a matrix, and the common electrode substrate which formed the common 
electrode in the transparent substrate While preparing the inspection pad formed in the edge of one [ at least ] terminal 
leader of the scanning line of a large number formed in the aforementioned drive electrode substrate, and many signal 
lines in the same wiring cash-drawer section for every each by the side of the even number of the above-mentioned 
leader, and odd number The above-mentioned inspection pad in each wiring cash-drawer section is alternately formed 
along the array direction of the inspection pad concerned, respectively, and is characterized by the bird clapper. 
[0018] Moreover, the drive electrode substrate by which invention of this invention according to claim 2 formed the 
switching element on the transparent substrate corresponding to each of the pixel electrode of a large number arranged 
in the shape of a matrix, In the liquid crystal display element which comes to enclose liquid crystal between the 
common electrode substrates which formed the common electrode in the transparent substrate The inspection pad 
formed in the edge of one [ at least ] terminal cash-drawer wiring of the scanning line of a large number formed in the 
aforementioned drive electrode substrate, and many signal lines While preparing in the same wiring cash-drawer 
section for every each by the side of the even number of the above-mentioned terminal leader, and odd number and 
forming alternately the above-mentioned inspection pad in each wiring cash-drawer section along the array direction of 
the inspection pad concerned, respectively The numbering position of wiring linked to the above-mentioned inspection 
pad is arranged on the extension wire of the aforementioned inspection pad, and it is characterized by the bird clapper. 
[0019] Furthermore, the drive electrode substrate by which invention of this invention according to claim 3 formed the 
switching element on the transparent substrate corresponding to each of the pixel electrode of a large number arranged 
in the shape of a matrix, In the liquid crystal display element which comes to enclose liquid crystal between the 
common electrode substrates which formed the common electrode in the transparent substrate The inspection pad 
formed in the edge of one [ at least ] terminal cash-drawer wiring of the scanning line of a large number formed in the 
aforementioned drive electrode substrate, and many signal lines It prepares in the same wiring cash-drawer section for 
every each by the side of the even number of the above-mentioned leader, and odd number. While coming to arrange 
the numbering position of the wiring which the above-mentioned inspection pad in each wiring cash-drawer section is 
alternately formed along the array direction of the inspection pad concerned, respectively, and connects to the above- 
mentioned inspection pad on the extension wire of the aforementioned inspection pad The prober for making the 
aforementioned inspection pad contact and conducting various characteristic inspections begins to be parallel, and it is 
characterized by setting the part in which the edge sensor of a ** sake is contacted as the aforementioned transparent 
substrate portion in which the aforementioned numbering does not exist. 

[0020] In addition, the wiring leader which adjoins an above inspection pad position can also increase the area of an 
inspection pad by making it curve or bend so that an interval with the above-mentioned inspection pad arranged 
alternately may become large. 
[0021] 

[Function] Sufficient area for the width of face of an inspection pad being set to 4P when a wiring pitch is set to P, and 
making the prober concerned contact by composition of invention given in the above-mentioned claim 1 at the time of 
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the characteristic inspection by the prober is secured. By this, the above-mentioned characteristic inspection becomes 
easy. 

[0022] Moreover, formation of numbering becomes easy by composition of invention according to claim 2. 

[0023] Furthermore, it can become possible to parallel-take out the edge sensor of a probe with the part where a pattern 

does not exist, and to carry out it by composition of invention according to claim 3, in it, the poor detection by 

existence of a pattern can be avoided, and an exact characteristic inspection can be conducted. 

[0024] 

[Example] Hereafter, with reference to a drawing, it explains in detail about the example of this invention. 
[0025] Drawing 1 is a ** type view explaining the important section composition of one example of the liquid crystal 
display element by this invention, and, for 1, an effective screen area, and 2a and 2b of a leader short circuit line and 3 
are [ the wiring cash-drawer section from an effective screen area to a leader short circuit line and 5 (... 52i- 51 52, 53, 
54 1, 52i 52 i+1, ...) ] inspection pads. In addition, No.l-No.i+2 are a wiring number and they set the wiring line 
interval (namely, pixel pitch) in the effective screen area 1 to P. 

[0026] In this drawing the inspection pad 5 (51 -5i+2) A wiring line number (No. 1, 2, 3, 4, .... 2 i-1, 2i, 2 i+1, 2 1+2, 
....) is divided into an even number and odd number side. While pulling out to alternate arrangement alternately along 
the array direction of the inspection pad of each ** concerned So that the inspection pad 5 (... 51, 52, 53, 54, 5 i-1, 5i, 5 
i+1, ...) may be bypassed in each of the leader A curve or the ups-and-downs configuration section (It is hereafter 
called a bend) 61, 62, 63, and .... 6i-l, 6i, and 6i+l' and 6i+2 .... are prepared 

[0027] Thereby, the pitch of the pad 5 (for example, 51-55) in the array direction of a leader is set to 4P. 

[0028] For example, like said example of a size, if P= 68 micrometers, it will become large with 4P=272micrometer. 

For this reason, the work of a characteristic inspection becomes easy and the fall of the yield of wiring between pads 

can be avoided. . . 

[0029] Drawin g 2 is explanatory drawing of the pattern near the wiring section of the effective field in one example ot 
the liquid crystal display element by this invention, and, for a leader short circuit line and 3, the wiring cash-drawer 
section and 3a of a cutting plane line and 3b are [ 1 / an effective field and 2 / a TCP connection and 7 ] the inspection 

pad sections. . . 

[0030] In this drawing, at the time of characteristic inspection execution, the end of the inspection terminal of test 
equipment is contacted in the leader short circuit section 2, and two or more probes which constitute a probe are 
contacted to the inspection pad of the inspection pad section 7. 

[003 1] As a result of inspection, about what passed as a product, TCP which carried Drive IC is connected to TCP 
connection 3b through an anisotropy conductor, cutting-plane-line 3a meets, and cutting removal of the leader short 
circuit section 2 is carried out. 

[0032] Draw ing 3 is the enlarged view of the A section of drawing! , and 5 is a portion [ numbering ] in which an 
inspection pad and 8 do not exist and, as for 9, numbering does not exist. 

[0033] The inspection pad 5 meets in the array direction, it is arranged alternately, and an alternate array consists of 
upper case side train 5a in drawing, and lower-berth side train 5b. 

[0034] this drawing ~ setting - for example, inspection pad 5n ******** - if it explains - this inspection pad 5n 
Drawing 1 Inspection pad 52 linked to wiring No.2 which can be set It corresponds. 

[0035] Inspection pad 52 6n of adjoining wiring leaders 6m It is formed in the position across which it faced. 6n of 
wiring leaders 6m Inspection pad 52 It is a position and is the inspection pad 52 concerned. It is curving so that it may 
bypass. Therefore, inspection pad 52 Sufficient area for a formation portion is obtained and the inspection pad of a 
large area is formed. 

[0036] And inspection pad 52 On extension, the numbering 8 in which a wiring number is shown is formed. This 
numbering 8 is formed in some places in the array of an inspection pad, and is used for the check of a defective 

position. . 
[0037] moreover, the probe of the portion 9 in which numbering 8 is not formed is parallel - taking out ~ business ~ 
since it is becoming the contact space of an edge sensor and contacting an edge sensor to a direct glass plate and there 
is no generating of the minute current by existence of an electrode pattern etc., concurrency appearance is carried out 
and poor detection is not caused 

[0038] By having considered as such composition, since the interval between inspection pads can be made into 4 times 
of the wiring pitch P and it is not necessary to narrow wiring width of face as described above, an open circuit and 
short circuit of wiring can be reduced. 

[0039] In addition, the configuration of the above-mentioned inspection pad, the curve configuration of a leader, the 
configuration of numbering, and other configuration structures cannot be overemphasized by that it is what does not 
restrict to what was shown in the above-mentioned example, and can be applied also to for example, simple matrix 
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liquid crystal display devices other than a TFT type. 

r00401 Hereafter, the example which applied this invention to the TFT type liquid crystal display is explained. 
0041 Outline» of «matrix section Drawing 4 is the plan showing 1 pixel and its circumference of the active-matrix 
method electrochromatic display display with which this invention is applied, a cross section [ in / three to 3 cutting 
plane line of drawin g 4 / in drawing 5 ], and a cross section / in / four to 4 cutting plane line of drawing 4 / in drawing 

fo0421 As shown in drawing 4 , each pixel is arranged in the intersection field of two adjoining scanning signal lines (a 
gate signal line or level signal line) GL and two adjoining video-signal lines (a drain signal line or perpendicular signal 
line) DL (inside of the field surrounded by four signal lines). 

r00431 Each pixel contains TFT TFT, the transparent pixel electrode HOI, and the retention volume element Cadd 
The scanning signal line GL extends in a longitudinal direction drawing, and is arranged two or more in the vertica 
direction. The video-signal line DL extends in the vertical direction, and is arranged two or more at the longitudinal 

to044] As shown in drawing 5 , TFT TFT and the transparent pixel electrode (lower transparent electric conduction 
film) ITOl are formed in the lower transparent glass-substrate (lower transparent substrate) SUB1 side on the basis ot 
the liquid crystal layer LC, and the light filter FIL and the black matrix pattern BM for shading are formed in the up 
transparent glass-substrate (upper transparent substrate) SUB2 side. The silicon-oxide film SIO formed of DIP 
processing etc. is formed in both sides of the transparent glass substrates SUB1 and SUB2. 

[00451 The shading film BM, a light filter FIL, a protective coat PSV2, the common transparent pixel efoctrode (uppe 
transparent electric conduction film) IT02 (COM), and the up orientation film (upper orientation film) ORI2 carry out 
a laminating to the front face inside up transparent glass-substrate SUB2 (liquid crystal LC side) one by one, and are 

mSol^utlin^ of «matrix circumference The important section plan of the matrix (AR) cfrcumference of the 
display panel PNL in which drawing? contains the up-and-down glass substrates SUB1 and SUB2, and diawmg£ are 
the plan which exaggerated the periphery further, and an expansion plan near [ corresponding to drawing? and the 
P^elTpper-left-hand-corner section of drawing! in drawingQ ] seal section SL. The aforementioned this invention is 

applied to the portion shown by the arrow B of drawing 9 . .. f A ~™ na c 

[00471 Moreover, drawing 10 is the cross section showing the cross section near [ where the cross section of dj^ang5 
is carried out in the center, and the cross section in the 8a-8a cutting plane line of drawing! should I be connected to 
left-hand side in a video-signal drive circuit on right-hand side ] external end-connection child DTM. 
[0048] Similarly, drawing 11 is the cross section showing the cross section near which does not have an ext ernal end- 
connection child iiiright-nand side in the cross section near / where a scanning circuit should be connected to left-hand 
side / external end-connection child GTM ] the seal section. 

r00491 It divides, after processing two or more devices of a part simultaneously with one glass substrate in manufacture 
of this panel for the improvement in a throughput, if it is small size, if it is large size, after processing ^ glass 
substrate of a size with which every form was standardized for the common use of a manufacturing facility, it is made 
small in the size suitable for each form, and since it passes a general process in any case, glass is ^ tDra^J - 
drawing 9 show the latter example, drawing 9 expresses cutting before for the vertical substrates SUB 1 and SUB2 
cuttmjftack again, and, as for CT1 and CT2, drawing? and both drawings of drawmgl show the position where as 
for LN substrates SUB1 and SUB2 should cut the edge before cutting of both substrates, respectively. The size of the 
top substrate SUB 2 is restricted inside the bottom substrate SUB 1 so that, as for the portion (they are the vertical side 
and left part in drawing) in which the external connection terminal blocks Tg and Td (subscript abbreviation) exist in 
the state of completion, they may be exposed in any case. 

rOOSOl Two or more terminal blocks Tg and Td are summarized in the unit of the tape career package TCP (it mentions 
later by drawing 20 and drawing 21 ) by which the terminal GTM for scanning-circuit connection mentioned later, 
elpectiv^mf TermfoalslDTMfor ^ connection, and those drawer wirmg sections were earned 

Z SSl circuit chip CHI, and are named in it. Drawer wiring until it results in me matrix section, shel external 
connectiofterminal area of each group inclines as it approaches ends This is for setting the terminals DTM and GTM 
of a display panel PNL by the array pitch of Package TCP, and the end-connection child pitch in each package OCP_ 
r00511 Along the edge, except for the liquid crystal enclosure mouth INJ, among the transparent glass substrates SUB1 
and SUB2 the seal pattern SL is formed so that liquid crystal LC may be closed. This sealant consists of an epoxy 



[00521 The common transparent pixel electrode IT02 by the side of up transparent glass-substrate SUB2 is connected 
othedxawZng INT formed in the lower transparent glass-substrate SUB1 side of the silver paste > material AGP 
Si fouTsquares of a panel by this example in at least one place. This drawer wiring INT is formed by the same 
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manufacturing process as gate-terminal GTM and the drain terminal DTM which are mentioned later. 

[0053] The orientation films ORI1 and ORI2, the transparent pixel electrode ITOl, the common transparent pixel 

electrode IT02, and each layer are formed inside the seal pattern SL. 

[0054] Polarizing plates POL1 and POL2 are formed in the front face of the outside of lower transparent glass- 
substrate SUB 1 and up transparent glass-substrate SUB2, respectively. 

[0055] Liquid crystal LC is enclosed with the field divided by the seal pattern SL between the lower orientation films 
ORI 1 and the up orientation films ORI2 which set up the sense of a liquid crystal molecule. 
[0056] The lower orientation film ORI1 is formed in the upper part of the protective coat PSV1 by the side of lower 
transparent glass-substrate SUB 1. 

[0057] This liquid crystal display accumulates various layers separately by the lower transparent glass-substrate bUBl 
and up transparent glass-substrate SUB2 side, forms the seal pattern SL in a substrate SUB 2 side, piles up lower 
transparent glass-substrate SUB1 and up transparent glass-substrate SUB2, pours in liquid crystal LC from the opening 
INJ of sealant SL, closes Inlet INJ by the epoxy resin etc., and is assembled by cutting a vertical substrate. 
[0058] «TFT TFT» Next, it returns to drawing 4 and drawing 5 , and the composition by the side of the TFT 
substrate SUB 1 is explained in detail. If TFT TFT impresses positive bias to the gate electrode GT, the channel 
resistance between source-drains will become small, and if bias is made into zero, channel resistance will operate so 
that it may become large. . 
[0059] TFT TFT1 and TFT2 of plurality (two) carries out redundancy, and is prepared in each pixel, bach ot 1 1 1 
TFT1 and TFT2 consists of same sizes (channel length and channel width are the same) substantially, and has the l- 
type-semiconductor layer AS which consists of the gate electrode GT, a gate insulator layer GI, and i type 
(genuineness, intrinsic, and conductivity-type determination impurity are not doped) amorphous silicon (Si), the source 
electrode SD 1 of a couple, and the drain electrode SD 2. In addition, since the source and a drain are originally 
decided by bias polarity in the meantime and working reversal of the polarity is carried out in the circuit of this liquid 
crystal display, please understand that the source and a drain interchange working. However, in the following 
explanation, for convenience, the method of one is fixed with the source, another side is fixed with a drain, and it 

[0060] S <<gate electrode GT» The gate electrode GT consists of configurations which project perpendicularly from 
the scanning signal line GL (it has branched in the T character configuration). The gate electrode GT is projected so 
that each active region of TFT TFT1 and TFT2 may be exceeded. Each gate electrode GT of TFT TFT1 and TFT2 is 
constituted by one (as a common gate electrode), and is formed in it succeeding the scanning signal line GL. 
[0061] In this example, the gate electrode GT is formed by the 2nd electric conduction film g2 of a monolayer. As the 
2nd electric conduction film g2, for example, the aluminum (aluminum) film formed by the spatter is used, and the 
oxide film on anode AOF of aluminum is formed on it. 

[0062] This gate electrode GT is completely formed in the method of a wrap from it in the i-type-semiconductor layer 
AS oversized (in view of a lower part), and it is devised so that neither outdoor daylight nor back light light may be 
equivalent to the i-type-semiconductor layer AS. 

[0063] «scanning signal-line GL» The scanning signal line GL consists of 2nd electric conduction films g2. Ine 2nd 
electric conduction film g2 of this scanning signal line GL is formed by the same manufacturing process as the 2nd 
electric conduction film g2 of the gate electrode GT, and is constituted by one. Moreover, the oxide film on anode 
AOF of aluminum is formed also on the scanning signal line GL. 

[0064] «insulator layer GI» An insulator layer GI is used in TFT TFT1 and TFT2 as a gate insulator layer for giving 
electric field to the semiconductor layer AS with the gate electrode GT. 

[0065] The insulator layer GI is formed in the upper layer of the gate electrode GT and the scanning signal line GL. 
The silicon nitride film formed by plasma CVD as an insulator layer GI is chosen, and it is formed at the thickness 
which is 1200-2700A (this example about 2000A). 

[0066] The gate insulator layer GI is formed so that the whole matrix section AR may be surrounded, as shown in 
drawing 9 , and the periphery is removed so that the external end-connection children DTM and GTM may be exposed 
The insulator layer GI has contributed also to the electric insulation of the scanning signal line GL and the video-signal 

[0^67] L <<i-type-semiconductor layer AS» By this example, the i-type-semiconductor layer AS is formed so that it 
may become the island which became independent to each of TFT TFT1 and TFT2, is amorphous silicon and is formed 
in the thickness of 200-2200A by (this example at about 2000A thickness). A layer dO is N(+) type amorphous silicon 
semiconductor layer which doped Lynn (P) for ohmic contacts, and is left behind only at the place where the l-type- 
semiconductor layer AS exists in the bottom at, and a conductive layer d2 (d3) exists in the bottom. 
[0068] The i-type-semiconductor layer AS is formed also among both of the intersection (crossover section) ot the 
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scanning signal line GL and the video-signal line DL. The i-type-semiconductor layer AS of this intersection reduces 
the short circuit of the scanning signal line GL and the video-signal line DL in an intersection. 
[0069] «transparence pixel electrode IT01» The transparent pixel electrode ITOl constitutes one side of the pixel 
electrode of the liquid crystal display section. 

[0070] The transparent pixel electrode ITOl is connected to both the source electrode SD 1 of TFT TFT1, and the 
source electrode SD 1 of TFT TFT2. For this reason, what is necessary is just to leave it, since a suitable part is cut, 
and the TFT of another side is operating normally by the laser beam etc. when that is not right, when the defect brings 
about a side effect, even if a defect occurs in one of TFT TFT1 and TFT2. The transparent pixel electrode ITOl is 
constituted by the 1st electric conduction film dl, and this 1st electric conduction film dl consists of a transparent 
electric conduction film (Indium-Tin-Oxide ITO : Nesa membrane) formed by sputtering, and is formed at the 
thickness of 1000-2000A (this example about 1400A thickness). 

[0071] «source electrode SD1 and drain electrode SD2» Each of the source electrode SD 1 and the drain electrode 
SD 2 consists of a 2nd electric conduction film d2 in contact with N(+) type semiconductor layer dO, and a 3rd electric 
conduction film d3 formed on it. 

[0072] By (this example, about 600A of the 2nd electric conduction films d2 is formed in the thickness of 500-1000A 
by) using the chromium (Cr) film formed by the spatter. Since stress will become large if thickness is formed thickly, 
Cr film is formed in the range which does not exceed about 2000A thickness. Cr film makes good an adhesive property 
with N(+) type semiconductor layer dO, and it is used in order to prevent that aluminum of the 3rd electric conduction 
film d3 is spread in N(+) type semiconductor layer dO (the so-called barrier layer). As the 2nd electric conduction film 
d2, you may use the refractory-metal (Mo, Ti, Ta, W) film and refractory-metal silicide (MoSi2, TiSi2, TaSi2, WSi2) 
film other than Cr film. 

[0073] The 3rd electric conduction film d3 is formed by sputtering of aluminum at the thickness of 3000-5000A (this 
example about 4000A). aluminum film has a small stress compared with Cr film, forming in thick thickness is possible, 
the resistance of the source electrode SD 1, the drain electrode SD 2, and the video-signal line DL is reduced, or there 
is work which ensures level difference riding **** resulting from the gate electrode GT and the i-type-semiconductor 
layer AS (step coverage is improved). 

[0074] the same mask after carrying out patterning of the 2nd electric conduction film d2 and the 3rd electric 
conduction film d3 by the same mask pattern - using - the [ or ] - N(+) type semiconductor layer dO is removed by 
using 2 electric conduction films d2 and the 3rd electric conduction film d3 as a mask That is, as for N(+) type 
semiconductor layer dO which remained on the i-type-semiconductor layer AS, portions other than 2nd electric 
conduction film d2 and 3rd electric conduction film d3 are removed by the self aryne. As for N(+) type semiconductor 
layer dO, since it ********** s S o that parts for all the thickness may be removed at this time, although the surface 
portion ********** s a little, the extent should just control the i-type-semiconductor layer AS in etching time. 
[0075] «video-signal line DL» The video-signal line DL consists of a 2nd electric conduction film d2 of the source 
electrode SD 1, the drain electrode SD 2, and this layer, and a 3rd electric conduction film d3. 

[0076] «protective coat PSV1» The protective coat PSV1 is formed on TFT TFT and the transparent pixel electrode 
ITOl . It is formed in order that a protective coat PSV1 may mainly protect TFT TFT from moisture etc., and high 
moreover, transparency uses a damp-proof good thing. The protective coat PS VI is formed by the silicon-oxide film 
and silicon nitride film which were formed for example, with plasma CVD equipment, and is formed by about 1- 
micrometer thickness. 

[0077] The portion in which it is formed so that the whole matrix section AR may be surrounded, and a periphery is 
removed so that the external end-connection children DTM and GTM may be exposed, and a protective coat PS VI 
connects the common electrode COM by the side of [ SUB / 2 ] an upper substrate to the drawer wiring INT for 
external end-connection child connection of the bottom substrate SUB 1 with the silver paste AGP as shown in 
drawin g 9 is also removed. About the thickness relation between a protective coat PS VI and the gate insulator layer 
GI, the former considers a protective effect, and is thickened, and the latter is made thin in the mutual conductance gm 
of a transistor. Therefore, as shown in drawing 9 , the high protective coat PS VI of a protective effect is formed more 
greatly than the gate insulator layer GI so that a periphery may also be protected [ the largest possible range ]. 
[0078] «shading film BM» The shading film BM is formed in the up transparent glass-substrate SUB2 side so that 
an extraneous light or back light light may not carry out incidence to the i-type-semiconductor layer AS. As for the 
border line of the polygon which the shading film BM shown in drawing 4 closed, the inside shows opening in which 
the shading film BM is not formed. 

[0079] For example, cover nature [ as opposed to light in the shading film BM ] is high, it is formed by the aluminum 
film, the chromium film, etc., and a chromium film is formed in the thickness of about 1300A by sputtering in this 
example. 
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[0080] The i-type-semiconductor layer AS of TFT TFT1 and TFT2 is made sandwiches by the shading film BM which 
exists up and down, and the oversized gate electrode GT, and the external natural light and external back light light 
stop therefore, hitting. 

[0081] The shading film BM is formed in the circumference of each pixel in the shape of a gnd (the so-called black 
matrix), and the 1 -pixel effective viewing area is divided with this grid. Therefore, the profile of each pixel carries out 
clearly 'with the shading film BM, and contrast improves. That is, the shading film BM has two functions of shading to 
the i-type-semiconductor layer AS, and a black matrix. 

[0082] Since the edge portion by the side of the origin of the direction of rubbing of the transparent pixel electrode 
ITOl ( drawing 4 lower right portion) is also shaded with the shading film BM, though a domain occurs into the 
above-mentioned portion, since a domain cannot be seen, a display property does not deteriorate. 
[0083] The shading film BM is formed also in a periphery in the shape of a frame, as shown in drawing 8 , and the 
pattern is continuously formed with the pattern of the matrix section shown in drawing4 which prepared two or more 
openings in the shape of a dot. It has prevented leakage light, such as the reflected light which is extended on the 
outside of the seal section SL and originates in mounting machines, such as a personal computer, as the shading film 
BM of a periphery is shown in drawing 8 - drawing 11 , entering into the matrix section. On the other hand, rather than 
the edge of a substrate SUB 2, this shading film BM is stopped inside about about .0.3- 1.0mm, avoids the cutting field 
of a substrate SUB 2, and is formed. 

[0084] «light-filter FIL» A light filter FIL is formed in the position which counters a pixel in the shape ot a stripe by 
the repeat of red, green, and blue. A light filter FIL is formed in oversized so that all the transparent pixel electrodes 
ITOl may be covered, and the shading film BM is formed inside the periphery section of the transparent pixel 
electrode ITOl so that it may lap with the edge portions of a light filter FIL and the transparent pixel electrode ITOl . 
[0085] A light filter FIL can be formed as follows. First, bathochromic group material, such as an acrylic resin, is 
formed in the front face of up transparent glass-substrate SUB2, and photolithography technology removes 
bathochromic group material other than a red filter formation field. Then, bathochromic group material is dyed with a 
red color, fixing processing is performed, and the red filter R is formed. The green filter G and the blue filter B are 
formed one by one by giving the same process to the next. 

[0086] «protective coat PSV2» The protective coat PSV2 is formed in order to prevent that the color of a light falter 
FIL leaks to liquid crystal LC. The protective coat PSV2 is formed with transparent resin material, such as acrylic resin 
and an epoxy resin. . 

[0087] « - common transparent pixel electrode IT02» - the common transparent pixel electrode IT02 counters the 
transparent pixel electrode ITOl prepared in the lower transparent glass-substrate SUB1 side for every pixel, and the 
optical state of liquid crystal LC answers the potential difference between each pixel electrode ITOl and the common 
transparent pixel electrode IT02 (electric field), and changes It is constituted so that the common voltage Vcom may 
be impressed to this common transparent pixel electrode IT02. 

[0088] What is necessary is just to impress alternating voltage to reduce the supply voltage of the integrated circuit 
used in a video-signal drive circuit in an abbreviation half, although the common voltage Vcom is set as the middle 
direct-current potential of the driver voltage Vdmin of the minimum level and the driver voltage Vdmax of the 
maximum level which are impressed to the video-signal line DL in this example. In addition, refer to drawing 8 and 
drawing 9 for the flat-surface configuration of the common transparent pixel electrode IT02. 
[0089] Structure» of «retention volume element Cadd In the edge connected with TFT TFT, and the edge of an 
opposite side, the transparent pixel electrode ITOl is formed so that it may lap with the next scanning signal line GL. 
This superposition constitutes the retention volume element (electrostatic capacitative element) Cadd which uses the 
transparent pixel electrode ITOl as one electrode PL 2, and uses the next scanning signal line GL as the electrode PL 1 
of another side so that clearly also from drawing 6 . 

[0090] The dielectric film of this retention volume element Cadd consists of an insulator layer GI used as a gate 
insulator layer of TFT TFT, and an oxide film on anode AOF. 

[0091] The retention volume element Cadd is formed in the portion which expanded the width of face ot the 2nd 
electric conduction film g2 of the scanning signal line GL. . 
[0092] In addition, the 2nd electric conduction film g2 of the portion which intersects the video-signal line DL is made 
thin in order to make small probability of a short circuit with the video-signal line DL. 

[0093] The defect is compensated by the island field which was formed so that the level difference might be straddled 
and which reached 2nd electric conduction film d2 and consisted of 3rd electric conduction films d3 even if the 
transparent pixel electrode ITOl is disconnected in the level difference section of the electrode PL 1 of the retention 

volume element Cadd. _ , 

[0094] «gate-terminal section» Drawing 12 is explanatory drawing of the connection structure from the scanning 
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signal line GL of a display matrix to the external end-connection child GTM, and it is a cross section [ in / the B-B 
cutting plane line of (A) / (A) and / in (B) ]. / a plan In addition, this drawing corresponded near the drawing 9 lower 
part, and the portion of slanting wiring was expressed with the shape of a facilities-like straight line. 
[0095] the mask pattern for photographic processing in AO ~ in other words, it is the photoresist pattern of alternative 
anodic oxidation Therefore, this photoresist is removed after anodic oxidation, and although the pattern AO shown in 
drawing does not remain as a finished product, since an oxide film AOF is alternatively formed in the gate wiring GL 
as shown in a cross section, the tracing remains. 

[0096] In this drawing (A), they are the field which covers left-hand side by the resist on the basis of the boundary line 
AO of a photoresist, and does not carry out anodic oxidation, and the field by which right-hand side is exposed from a 
resist and anodic oxidation is carried out. In the AL layer g2 by which anodic oxidation was earned out, the 20oxide 
aluminum3 film AOF is formed in a front face, and, as for a downward current carrying part, volume decreases. Of 
course, anodic oxidation sets up suitable time, voltage, etc. and is performed so that the current carrying part may 



[0097? A mask pattern AO does not intersect the scanning line GL in a single straight line, but bends in the shape of a 

crank, and is made to cross. . , . . rA . c uu 

[0098] Although the hatch is given in order to make intelligible the AL layer g2 in drawing, patterning of the field by 
which anodization is not carried out is carried out to the pectinate. Since whiskers generate [ the width of face of 
aluminum layer ] this on latus and a front face, 1 one width of face is an aim which presses down the sacrifice of the 
probability of an open circuit, or conductivity to minimum, preventing generating of whiskers by narrowing and 
considering as the composition which bundled them to two or more parallel. Therefore, in this example, the portion 
equivalent to die origin of a comb is also shifted along with Mask AO. 

[0099] With the electric erosion resistance high Cr layer gl with a sufficient oxidization silicon SIO layer and a 
sufficient adhesive property, a gate terminal GTM protects the front face further from aluminum etc., and is constituted 
by the pixel electrode ITOl and the transparent conductive layer dl of this level (this layer, simultaneous formation). 
[0100] In addition, the conductive layers d2 and d3 formed in the gate insulator layer GI top and its lateral portion 
remain owing to the pinhole etc. as a result to which a conductive layer g2 and gl had covered the field by the 
photoresist so that it might not ********** together at the time of a conductive layer d3 or etching of d2. Moreover, 
the ITO layer dl which overcame the gate insulator layer GI and was extended rightward takes the same measures still 
more thoroughgoing. . 

[0101] The protective coat PSV1 is also formed on the right of the boundary line on the right of the boundary line, me 
gate insulator layer GI exposes from them the terminal area GTM located in a left end, and the electric contact to an 
external circuit has come to be able to do it in the above-mentioned plan. Drawing, although only one pair of the gate 
line GL and a gate terminal is shown, as such [ in practice ] a pair shows drawing_9 , two or more are put in order up 
and down, a terminal block Tg ( drawing 8 , drawing 9 ) is constituted, and in manufacture process, the left end of a 
gate terminal is extended across the cutting field CT 1 of a substrate, and is short-circuited with Wiring SHg. 
[0102] Such a short circuit line SHg in manufacture process is useful to the electrostatic-discharge prevention at the 
time of the electric supply at the time of anodization, and rubbing of the orientation film ORI 1 etc. 
[0103] «drain terminal DTM» Drawing 13 is explanatory drawing of connection from the video-signal line DL to 
the external end-connection child DTM, and it is a cross section [ in / the B-B cutting plane line of (A) / (A) and / m 
(B) ]. / the plan In addition, this drawing corresponds near the drawing 9 upper right, and although the sense of a 
drawing is changed for convenience, the direction of a right end corresponds to the upper-limit section (or soffit 
section) of a substrate SUB 1. , , 

[0104] Although TSTd is an inspection terminal and an external circuit is not connected here, width ot tace has 
extended from the wiring section so that a probe needle etc. can be contacted. Similarly, width of face has extended 
from the wiring section so that the drain terminal DTM can perform connection with an external circuit. 
[0105] Although termination is carried out without arriving at the edge of a substrate SUB 1 as the inspection terminal 
TSTd and the external connection drain terminal DTM are alternately arranged alternately with plurality m the vertical 
direction and the inspection terminal TSTd is shown in drawing As shown in drawing 9 , the drain terminal DTM 
constitutes a terminal block Td (subscript ellipsis), and is further extended exceeding the cutting plane line CT 1 of a 
substrate SUB 1, and as for the inside of manufacture process, the all connect too hastily with Wiring SHd mutually tor 
electrostatic-discharge prevention. ■ -a i 

[0106] A drain end-connection child is connected to an opposite side on both sides of the matrix ot the video-signal 
line DL by which the inspection terminal TSTd exists, and an inspection terminal is connected to an opposite side on 
both sides of the matrix of the video-signal line DL by which the drain end-connection child DTM exists conversely. 
[0107] The drain end-connection child DTM is formed by the same reason as the gate terminal GTM mentioned above 
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by two-layer [ of the Cr layer gl and the ITO layer dl ], and is connected with the video-signal line DL in the portion 
which removed the gate insulator layer GI. *********** A ~t 

r0108] The semiconductor layer AS formed on the edge of the gate insulator layer GI is for **********mg the edge of 
the gate insulator layer GI in the shape of a taper. On Terminal DTM, in order to make connection with an external 
circuit, it is removed not to mention the protective coat PSV1. ****** 
r01091 Although AO is the anodic oxidation mask mentioned above, the boundary line is formed so that matrix 
may be surrounded greatly, and left-hand side is covered with a mask from the boundary line drawing, since a layer g2 
does not exist in the portion which is not covered in this drawing, this pattern is not directly related. 
[01 10] As shown also in the (C) section of drawin g 10 , the drawer wiring from the matrix section to the drain terminal 
area DTM Although it has structure by which the laminating was carried out [ to ] as the layers d2 and d3 of the level 
same immediately on the layers dl and gl of the same level as the drain terminal area DTM as the video-signal line DL 
are the seal patterns SL This is an aim which protects the aluminum layer d3 which presses down the probability ot an 
open circuit to the minimum, and is easy to **** it as much as possible by the protective coat PSV1 or the seal pattern 
SL 

[01 1 11 «display whole equal circuit» The schematics of the equal circuit and circumference circuit of the display 
matrix section are shown in drawing L4 . Although this drawing is a circuit diagram, it is drawn corresponding to 
actual geometry. AR is the matrix array which arranged two or more pixels in the shape of-dimensional [ 2 ]. 
[01 121 Among drawing, X means the video-signal line DL and Subscripts G, B, and R are added corresponding to 
green, blue, and the red pixel, respectively. Y means the scanning signal line GL and subscripts 1 , 2, and 3, --, end are 
added according to the sequence of scanning timing. 

[01 131 The video-signal line X (subscript ellipsis) is connected to the top (or odd number) video-signal dnvecircuit 
helium and the bottom (or even number) video-signal drive circuit Ho by turns, and the scanning signal line Y 
(subscript ellipsis) is connected to the vertical-scanning circuit V. 

[01 141 SUP is a circuit including the circuit which exchanges for the information for TFT liquid crystal displays the 
information for CRT (cathode-ray tube) from the power circuit and host (host processor) for obtaining the stable 
voltage source which plurality pressured partially from one voltage source. 

[01 1 51 Work» of «retention volume element Cadd When TFT TFT switches, the retention volume element Cadd 
works so that the influence of gate potential change deltaVg to the middle point potential (pixel electrode potential) 
Vic may be reduced. It is as follows when this situation is expressed with a formula. 

deltaVlc={Cgs/(Cgs+Cadd+Cpix)} xdeltaVg - here, as for the capacity and deltaVlc which are formed between the 
transparent pixel electrode ITOl (PIX) and the common transparent pixel electrode IT02 (COM), the parasitic 
capacitance by which Cgs is formed between the gate electrode GT of TFT TFT and the source electrode SD 1, and 
Cpix express a changed part of the pixel electrode potential by deltaVg 

[01 171 Although this change part deltaVlc causes a dc component which joins liquid crystal LC, the more "enlarges 
retention volume Cadd, the more the value can be made small. Moreover, the retention volume element Cadd also has 
the operation which lengthens a charging time value, and accumulates the image information after TFT TFT turns orl 
for a long time. Reduction of the dc component impressed to liquid crystal LC can improve the life of liquid crystal 
LC, and can reduce the so-called seizure by which a front picture remains at the time of the change of a liquid crystal 

mn 1 8]'As r mentioned above, overlap area of the gate electrode GT with the part, the source electrode SD 1, and the 
drain electrode SD 2 which are enlarged increases so that the i-type-semiconductor layer AS may be covered 
completely therefore a parasitic capacitance Cgs becomes large, and the opposite effect of becoming easy to be 
influenced of the gate (scan) signal Vg produces the middle point potential Vic. However, this dement is also 
cancelable by forming the retention volume element Cadd. 

[0119] The retention volume of the retention volume element Cadd is set as the value about eight to 32 times (8 and 
Cgs<Cadd<32, Cgs) from the write-in property of a pixel to four to 8 times (4, Cpix<Cadd<8, and Cpix), and a 
parasitic capacitance Cgs to the liquid crystal capacity Cpix. 

[01201 The scanning signal line GL (Y0) of the first rank used only as a retention volume electrode lme is made into 
the same potential as the common transparent pixel electrode IT02 (Vcom). In the example of drawing 9 , the scanning 
signal line of the first rank is connected with the common electrode COM too hastily through a terminal GT 0 a leader 
line INT a terminal DT 0, and external wiring. Or you may connect the retention volume electrode lme Y0 of the tirst 
rank so that it may connect with the scanning signal line Yend of the last stage at direct-current potential points other 
than connection and Vcom (alternating current grounding point) or the scanning pulse Y0 may be received in one 
excess from the vertical-scanning circuit V. 
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[0121] «manufacture method» Below, the manufacture method by the side of the substrate SUB 1 of the liquid 
crystal display mentioned above is explained with reference to drawing 15 - drawing 17 . In addition, in this drawing, a 
central character is the abbreviated name of a process name, and the pixel portion which shows left-hand side to 
drawin g 5 , and right-hand side show the flow of processing seen in the cross-section configuration near [ which is 
shown in drawing 12 ] a gate terminal. 

[01221 Moreover, except for Process D, Process A - Process I are what was classified corresponding to each 
photographic processing, and show the stage which processing after photographic processing finished any cross section 
of each process, and removed the photoresist. 

[01231 In addition, in this explanation, photographic processing shall show a series of work until it develops it through 
the selection exposure which used the mask from the application of a photoresist, and avoids explanation of recurrence. 
It explains according to the process classified below. . 
[01241 After forming the silicon-oxide film SIO in both sides of lower transparent glass-substrate SUB1 which consists 
of a process A and drawing 157059 glass (tradename) by DIP processing, 500 degrees C and BEKU for 60 minutes are 
performed. On lower transparent glass-substrate SUB1, thickness forms the 1st electric conduction film gl which 
consists of chromium which is 1 100A by sputtering, and ********** s the 1st electric conduction film gl alternatively 
with the 2nd cerium ammonium solution of a nitric acid as an etching reagent after photographic processing. The 
anodic oxidation pad (not shown) connected to the bus line SHd which short-circuits the anodic oxidation bus line SHg 
and the drain terminal DTM which connect gate-terminal GTM, the drain terminal DTM, and a gate terminal GTM by 
it, and the anodic oxidation bus line SHg is formed. . 
roi251 Process B and the drawin g 15 thickness form the 2nd electric conduction film g2 which consists of aluminum- 
Pd aluminum-Si, aluminum-Si-Ti, aluminum-Si-Cu, etc. which are 2800A by sputtering. The 2nd electric conduction 
film g2 is alternatively **********ed after photographic processing with the mixed-acid liquid of a phosphoric acid, a 
nitric acid, and a glacial acetic acid. 

A substrate SUB 1 is immersed into the anodic oxidation liquid which consists of liquid which diluted with ethylene 
glycol liquid to 1 :9 the solution which adjusted the tartaric acid to PH 6.25**0.05 by ammonia 3% after Process C and 
drawin g 15 photographic processing (after the anodic oxidation mask AO formation mentioned above), and the 
Chemicals current density is 0.5 mA/cm. It adjusts so that it may become (constant-current Chemicals). 
roi26] Next anodic oxidation is performed until it amounts to formation voltage 125V [ required to obtain 
20aluminum3 predetermined thickness ]. It is desirable to hold in this state after that for several 10 mmutes (constant- 
voltage Chemicals). This is important, when obtaining 20aluminum3 uniform film. It carries out anodic oxidation ot 
the electric conduction film g2, and the oxide film on anode AOF whose thickness is 1800A is formed of it on the 
scanning signal line GL, the gate electrode GT, and an electrode PL 1. 

[01271 After introducing ammonia gas, silane gas, and nitrogen gas into Process D and drawingJo. plasma C WD 
equipment, preparing the nitriding Si film whose thickness is 2000A, introducing silane gas and hydrogen gas into 
plasma CVD equipment and preparing the i type amorphous Si film whose thickness is 2000A, hydrogen gas and 
phosphine gas are introduced into plasma CVD equipment, and the N(+) type amorphous Si film whose thickness is 

300A is prepared. , . 

[0128] The island of the i-type-semiconductor layer AS is formed after Process E and drawing 16 photographic 
processing by ********** mg alternatively an N(+) type amorphous Si film and an i type amorphous Si film as dry 
etching gas using SF6 and CC14. , , 

[0129] SF6 is used as dry etching gas after Process F and drawing 16 photographic processing, and a mtnding 5>i tilm 

is ********** e d alternatively. 

[0130] Process G and the drawin g 17 thickness form the 1st electric conduction film dl which consists ot an 1IO rilm 
which is 1400A by sputtering. The best layer and the transparent pixel electrode ITOl of gate-terminal GTM and the 
drain terminal DTM are formed after photographic processing by **********ing the 1st electric conduction film dl 
alternatively with the mixed-acid liquid of a hydrochloric acid and a nitric acid as an etching reagent. 
[0131] The 2nd electric conduction film d2 which consists of Cr Process H and whose drawing 17 thickness are 600A 
is formed by sputtering, and the 3rd electric conduction film d3 which consists of aluminum-Pd, aluminum-Si, 
aluminum-Si-Ti, aluminum-Si-Cu, etc. whose thickness is 4000A further is formed by sputtering. 
[0132] The 3rd electric conduction film d3 is **********ed with the same liquid as Process B after photographic 
processing, the 2nd electric conduction film d2 is **********ed with the same liquid as Process A, and the video- 
signal lineDL, the source electrode SD 1, and the drain electrode SD 2 are formed. 

[0133] N(+) type semiconductor layer dO between the source and a drain is alternatively removed by introducing CU4 

and SF6 into a dry etching system, and next, **********ing an N(+) type amorphous Si film 

[0134] Ammonia gas, silane gas, and nitrogen gas are introduced into Process I and drawingJl plasma CVD 
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equipment, and the nitriding Si film whose thickness is 1 micrometer is prepared. A protective coat PSV1 is formed 
after photographic processing by **********ing a nitriding Si film alternatively with the photo-etching technology 
which used SF6 as dry etching gas. 

[0135] «liquid crystal display whole module composition» Drawing 18 is the decomposition perspective diagram 
showing each component part of the liquid crystal display module MDL. 

[0136] the shielding case (metal frame) of the shape of a frame to which SHD changes from a metal plate, and LCW - 
each part material is accumulated due to the arrangement upper and lower sides as a back light and BLS are bottom 
cases and indicate a back light base material and LCA to be to drawing, and, as for the display window and PNL, 
Module MDL is assembled [ an intermediate frame and BL ] for an optical diffusion board and MFR, as for a liquid 
crystal display panel and SPB 

[0137] The whole is fixed by the presser foot stitch tongue CL and Hook FK by which Module MDL was formed in 
the shielding case SHD. 

[0138] Intermediate-frame MFR is formed in the shape of a frame so that opening corresponding to a display window 
LCW may be prepared, and the irregularity according to the configuration and thickness of the diffusion board SPB, 
the back light base material BLS, and various passive circuit elements and opening for heat dissipation are prepared in 
a part for the frame part. 

[0139] The bottom case LCA serves also as the reflector of back light light, and corresponding to the fluorescence pipe 
BL, the reflective mountain RM is formed so that efficient reflection can be performed. 

[0140] The «display panel PNL and drive circuit board PCB1» Drawin g 19 is the plan showing the state where the 
video-signal drive circuits helium and Ho and the vertical-scanning circuit V were connected to the display panel PNL 
shown in drawing 7 etc. 

[0141] CHI is a drive IC chip (for three lower pieces, every six of the drive IC chip by the side of a vertical-scanning 
circuit and right and left are a drive IC chip by the side of a video-signal drive circuit) which makes a display panel 
PNL drive. 

[0142] The tape career package in which the IC chip CHI for a drive was mounted by the tape-automated-bonding 
method (TAB) so that TCP might be later mentioned by drawing 20 and drawing 21 , and PCB1 are the drive circuit 
boards in which Above TCP, Capacitor CDS, etc. were mounted, and are divided into three. 

[0143] FGP is a frame grand pad and the fragment FG of the shape of a spring cut deeply and prepared in the shielding 
case SHD is soldered. FC is a flat cable which connects electrically the lower drive circuit board PCB 1, the left-hand 
side drive circuit board PCB 1, and the lower drive circuit board PCB 1 and the right-hand side drive circuit board PCB 
1. 

[0144] As shown in drawing as this flat cable FC, what sandwiched and supported two or more lead wire (what gave 
Sn plating to the material of phosphor bronze) in stripe-like a polyethylene layer and a polyvinyl alcohol layer is used. 
[0145] Connection structure» of «TCP Drawing 20 is drawing showing the cross-section structure of the tape career 
package TCP which constitutes the scanning signal drive circuit V and the video-signal drive circuits helium and Ho 
where the integrated circuit chip CHI was carried in the flexible wiring substrate, and drawin g 21 is the important 
section cross section showing the state where it was connected to the terminal DTM for picture signal circuitries by this 
example of a liquid crystal display panel. 

[0146] In this drawing, TTB(s) are the input terminal and the wiring section of an integrated circuit CHI, and TTM(s) 
are the output terminal and the wiring section of an integrated circuit CHI, for example, it consists of Cu, and the 
bonding pad PAD of an integrated circuit CHI is connected to the point (common-name inner lead) of each inside by 
the so-called face down bonding method. The point (common-name outer lead) of the outside of Terminals TTB and 
TTM corresponds to the input and output of the semiconductor integrated circuit chip CHI, respectively, and soldering 
etc. connects with a CRT/TFT conversion circuit and a power circuit SUP, and it is connected to the liquid crystal 
display panel PNL by the anisotropy electric conduction film ACF. 

[0147] Package TCP is connected to the panel so that the point may cover the protective coat PS VI which exposed the 
end-connection child DTM by the side of Panel PNL. Therefore, since the external end-connection child DTM (GTM) 
is covered by at least the protective coat PS VI or one side of Package TCP, he becomes strong to ♦***. 
[0148] BF1 is a base film which consists of a polyimide etc., and SRS is a solder-resist film for carrying out a mask so 
that the place where solder is excessive may not be reached in the case of soldering. 

[0149] The crevice between the vertical glass substrates of the outside of the seal pattern SL is protected by the epoxy 
resin EPX after washing etc., it fills up with silicone resin SIL further between Package TCP and the top substrate SUB 
2, and protection is multiplexed. 

[0150] «drive circuit board PCB2» The drive circuit board PCB 2 of the liquid crystal display section LCD held and 
contained is carrying out L typeface, as shown in drawing 22 , and electronic parts, such as IC, a capacitor, and 
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resistance, are carried in intermediate-frame MFR. The circuit SUP including the power circuit for obtaining the stable 
voltage source which plurality pressured partially from one voltage source, and the circuit which changes the 
information for CRT (cathode-ray tube) from a host (host processor) into the information for TFT liquid crystal 
displays is carried in this drive circuit board PCB 2. . 
r01511 CJ is a connector connection to which the connector which is connected with the exterior, and which is not 
illustrated is connected. The drive circuit board PCB 2 and the inverter circuit board PCB 3 are electrically connected 
through the connector hole established in intermediate-frame MFR with the back light cable. 
r01521 The flat cable FC which the drive circuit board PCB 1 and the drive circuit board PCB 2 can bend connects 
electrically. At the time of an assembly, by bending 180 degrees of flat cables FC, the drive circuit board PCB 2 is put 
on the background of the drive circuit board PCB 1, and fits into the predetermined crevice of intermediate-frame 

[0153] As shown in the above example, the liquid crystal display element by this invention can offer a reliable liquid 
crystal display. 

[Effect of the Invention] Since according to this invention the inspection pad pitch of a liquid crystal display element 
can be enlarged and the area can be expanded, as explained above, especially since it does not have reduction of the 
wiring width of face accompanying formation of an inspection pad while easy-izing of the characteristic inspection in a 
high-density liquid crystal display element is possible, the good quality liquid crystal display element of the yield can 
be offered. 
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nzzmm-fz ion±(H!iaigsuB 2©*$£#Tffli 

[oo5o] m^m-rg, Tdnt^ti^ti^mn^ 
mmmtm^?- g tm, ^{t^as&g^/BJ^D tm 
fc^ne>©gimia^&**[iiss^^rc h i wmmz 

ftfc^-:/*-f UTV^^-vTCP (020, 02 1 
[0 0 5 1] mWrt^xmRSUB 1, SUB2©Rg£ 

[00 5 2] ±^mma^ xsssub2 ffia©±t®^i^ 
h*«i iT0 2(t >ptz < tb-mmts^T, *n 

MMX fcf ?*;i>© 4 £i fffi^-* M#AGP(C<fc^>TT 

*s«sub i wcffM^nfc-&©§imBa«s 

INTCg^ftTl^o C©§ltBiB^INTii^M1- 

[0053] EtPiMORi i, or 1 2, mmmmmm 
itoi, ftiist«iiim«fisiT0 2, ^aven©e 
a, ^>-;w^->SL©rt(i!i{cffM^tLSo 

[0 0 54] (l^^SP O L 1 , P 0 L 2 tt^ft^ftTSG 
2iA77SftSUBl, ±gi5^BJ^7XS«SUB2 

©^©^SfcflMSftT^So 
[0 0 5 5] ffi^LC{±^^©[pI§&^t--g»Tg|5 
SEIZOR I 1 i:±cH5SB|q]^0 R I 2 £<DfflX">-)V;t 

[0 0 5 6] TSBISIpDIOR I 1 itTfflmWJJ^zmg. 
SUB llCDftllPSV l©±gBKffM:*ft3o 

[0 0 5 7] ^©i&i^igEKfci\ T»£#7X»£ 
SUB1E ±gPS0^^7^affiSUB2ffl!|-eS'JfHt:ffl 
*©H£«#ftfcu ->-JW^->SL5SfiSUB2 

tttj&au tsi5^*-7^««sub i t±^mmis 

5**«SUB2h£ftte^£>-e\ -/-JHJSL0IP 
SPIN J*p£MIILC£iiAU SAPlNJ^oi^df- 

[00 5 8] ((fIh7>^^TFT}»:t: x 04, 
05£M^T, TFTffiSSUB 1 <ffil©«fig£f¥b < 1& 
WtZo Hlh7>^TFTIt y-h«iiGTt 

[0059] smmwrnm. (20) ©?$§ib7>y* 

*TFT1, 1FT21fiKMLXm^6n^ 0 



(5) 

>->*^^TFT 1 , T F T 2 ©^£ft^fti±, nW&llZ m 

ft, ^-MW&GT, y-h^MGI, iS (Utt, 
intrinsic, *»«Sifc£W$)* s F-X£ftT^&^) 
#HH^U3> (Si) iP^SiS*«#lAS, - 
^f©V-^lSSD 1, KU'VtiSDZ^to S 

•3Ti*$St)©T\ C©*Sft^«StB©lHl»tH:*®a 

10 ft#t>5t:Sfi¥$ftfet>. bfrb, WT©KW"Tftt> ffi 

So 

[0 0 6 0] ((^-hS@GT» y-h«8IGTii^* 

m^&GL*>iomm%fa&&m+zMW.xmmi*tix^ 

5 (T.^JBtttl^^ftTV^S) o $*-r«ttGTtt|* 
lh5>^^TFTl x .TFT-2©*ft-?ft©fliaWR 
d&HibTO.B. »Ih7>^TFT 
1, TFT2©^ft^ft©^-h«3IGTJi, -fltt: 
(#»©$*- r*«i: I/O «rt*nT*5s jfcS®^ 
20 «GLC3MS5bTJB)«*ftTV^, 

[0 0 6 1] #09TJfck y-h«fisGTI±#Jg©^2^ 
lIg2 7?M^nti^. »2«MURs2i:LTfct« 

*tf*/*y*^J*£ftfc77l^=»>A (Al) Rtfffl 
*©±KttAl©»SHHHJtAOFj&*SB-e>ft 

[0 0 6 2] ^©y-MlGTIiif^ftiASS 
30 [0 0 6 3] ((^fflf^GL»^fifg^GL{±^2 

mmmg 2xmi&$nx^%o ^©^»i^gl©s 
2 *«k g 2 tt^- h «ss g t com 2 jgsM & 2 1 n- 

fc, *SE«^G L±K * A 1 ©EifiiSHbBiA O F #l& 
tt^ftTl^o 

[0064] mumG n ommG nt, mm^v^y 

^TFTl, TFT 2£:&UT, ^— MKSGT £: 

bT<gffl£ft£o 
<o [0 0 6 5] *&ftJB£G I fcty- h«SG T*J;Of*aEfH 
^GL©±StB^ftTV^So tmmGitLxi* 
Xv C V D T-ffM^ftfc^b^ U n >K#S 
«ft, 1200~2700 A©J?^t (*HSSfi?!lT-tt, 
2 0 0 OASjS) fM^ftSo 

[0066] y-h®MmGi&m9£mt£oiz, ▼ 
b';^^ajAR©±f*;<£Htfj:a{cffM^ft, JSiagea 

fl-gBg^iffii^DTM, GTM5SHit-SJ;o^A^ftT 
V^So «G I J±^««^iSaGLtli!)^fi^D L© 
«mW«6!i:t^^bTV^ 0 

50 [ 0 0 6 7 ] « i m*m»mA s» i s^^sa s 
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it, *iftt»Ih7>^TFTl, TFT 2©* 
>T\ 2 0 0~2 2 0 OA©Jp£t;i (*HS6^JT'{^ 2 

000 AmMomm) x-Bf&znz* nd o {±^-—5. 

bffl©'J> (P) fcK-T'LfcN (+) S!# 
&M*> U =1 ^^MfiW?* »> > i SfiftiA S 

##&U ±fflit#®id2 (d3) ##a£f3i:<l3 

[00 6 8] i S*IWMi A S ttj£2E@#»G L hRftft 

RW^nt^S. i©SES»©iffl*JIW«BASttSM 

s?aEa^BOLi:iftfWi^«D l fc©*s*&* 
[00 6 9] {jgonxfts i t o i » sn^iii*«i i 

TO 1 tt*ftS5<»©H**«©-#S*J«"**3. 
[0 0 7 0] aWHSltWIITOlH:, 
^TFTl©y-7liSD liJi^^bvV^^ 
TFT2CV-7tgSD l©W*{Cgg^$nTV>5o 
ZOtztb, i!h7>^TFTl, TFT2©ot> 

1 fct*/^* 'J J^ft^nfeaWiHW (Indium-T 
in-Oxide I TO : *?m) frtt*). 1 0 0 0-2 0 
0 0 A©»3£ (*0T?ttx 1 4 0 0 Agjg©l»W) ff£ 

[0 0 7 1] «V-X«B6SD1, b*W>«lSD 

2»V-^®glSDl, hw >m&sv 2©*n-?n 

n (+) m^m#.mdo\zm&t^>m2m9Md2 

fc*©±£^fc£ftfc»3*«Kd 3 i; tvr 

[0 0 7 2] i2«lid2liX^'^TffMbfc^n 
A (Cr) Sg£ffl<-\ 5 0 0~1 0 OOAfflf^t 
HJE^JT-I^ 6 00AgJg) -efgjEftSnS. Crlttl 
j?£ff<ffMt-£h;*hl'.X* s *£<&S©-t\ 2 00 
0 ASKCDJBtWftttitfev^HTf^JS^S. C rRttN 

(+) S^llfl5«d0i:©»»SftA»CU ^3^£S 
Kd3©Al#N (+) S*flKMSdOC»«-rscfc 
SrKlh-rs (Ot><9> SMUTS©) g «)T-{£ffl;**V Se- 
ll 2 igSJSId 2 h LT, C r Jff©ft£ffililu5&il (M 

ck Ti> Ta, W) m, SBuS&H$' , J-!M Y (Mo 

Si 2 s TiSi2^ TaSi2> WSi 2 ) H£ffl^Ti> 

[0 0 7 3] fgS^WKdSfcfcAl©^-/*'; ><7*t 
3000~5000 A©ff £ C (*H5S^T'tt, 4 0 0 
OAS*) JBdldii*. Al§lliCrffl|Kit^T*M' 

«ISD1, KP-f >««ISD2*5 e tim^fi^DL 



(6) 

72 

©IfilnlfafcfiSUfctK ?-h««GT-*»iSNMWMi 

a scea-rasis* Ur^* 

[0 0 7 4] ^2ag«Md2, Sg3ig1tIRd 3 £|B]DV 

i:UT, N (+) SiiNM«ld0*«l»**ns« ^£ 
!K iSiNWMIAS±K:a-3TV'»fcN (+) Si^NM* 

gdoi±tfi2 3im]«d2, £3*ttKd3j^iuz>ffi#tf 

[007 5] C&fefrettD L» Rfc&ig^KD LfctV- 

d2, f3#iid3f«^HTl^. 
[0 0 7 6] ({«PSVaiIh7>^TF 

-T&xvmwmmm®, itoi ±ci±«3ffltp svi# 
20 R^&n-cv^s. fiawtpsvitt±tmi»h5>s?^ 
* t f t sfigy?** e>fiai-r * fe»KJKJ«*nT* ♦) . 

IPSVl life fcitf^? Xv c VDgffMbfei 
[0077] ftIIPSVllii9i:Stcto^ vb 

fc±»ifi«i s u b 2 <D&mmm c o m * T$iai& s u b 
3« i (Dnmmffl&mmzmm* int t*^-* h a 
oPT?sa»-r«w^tii»**ft"cv^So ftsutpsvi 

M&RIKG I <Dff Its BU#tt«S 

«g^©i«V^aMPSVliiil2a5t,T-^S7c 

[0 07 8] <<«HB M» lgfg|iJ7XlS SUB 
2fl8lt:li, ^MB3lfiXl±/ty^7-f h3K#ia^NlfMA 
40 st:Ai^LJ5;^<to^l7tMBMAs^;lt6^^TV^So 04 
C*-r«3teKB M©S t fc|MI©®»l(BBtt^ ^©rtfflO 
A J ^MBM#^^n>5:lNMP^^UTV>?)o 

[0079] ajttjKBMttatec^rrsjeiKttoiavv t 

*WIT*{i^ D AM* S ^/'^^^ U >^T- 1 3 0 0 Agffi© 

[0 0 8 0] IIh7>^^TFTU TF 

T2©iM#*f*BAStt, ±Ttfe53l7tMBM*5i 
lF^:#a©'7 , -b«ffiGT{c<ttj-C-y-> K-f 
50 ^ ^©lfA^^'J'i'7'f h^A s afe6^<'5:5o 
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[0 0 8 1] *JWMBMtt#ia*©fflHC»?«tJBj* 
IfiLt-f-So o*t)> «^BMtti8^MW«BASfc*t 

r a t 75 » » v h >; >? t. t © 2 -oowrn* o„ 
[oo82] mmmmwm itoi<07 tr >^ipj©*b 

fcbT*K M 1" >#H;L:&:^©T% &*M4tt#$fb'*- 
[0 08 3] ii^MB Mi±H 8 KjjVT «fc 5 t»a«C & 

T»«*ntV^S. )lSgP©M8IBMfci|2|8~E]l 1 
&KSUB2©^tJ;f3 i fo^lO. 3~1. OmmgrtW;: 

gg>e>*i, ii«tsuB2®ei«f«w*a»tT^j«*nT 

[0 0 8 4] «A7-7-f^FIL»*7-7^^ 
F I LttH*Cttl«i*-S(4«Ca*s m, *©*»)SgLTJ 

WHSlMttt I T 0 lfflit^ivivt^aKM^ 

jgTfeMBMtt^^-^'f^F iL&xvismmm 
tgiTo KD^vv&frtm&zxsmfflMmwimi 

T O 1 ©J^iSggBi rtffifcy&fdtSivruS. 
[0 0 8 5] *7-:7^*F ILji&©«fc^^CffM-r 
2>;I^:#T•£.5o ±S5ifBJ3#f7*»£SUB2© 

[0 0 8 6] «^SJlPSV2»MaMPSV2tt7j7 
-7^^FI L©f^#ttiiLCfc»fta£i:fcKi± 

ujuub.. ^^>mmm<ommmatmxm^ 

[00 8 7] «itasB^iii^«ii i t o 2 » &mmwm 

mztimmntzMwmmmffi. noi iznm u m 
mLcax&mtiiWSitt&mmwBi i to 1 tgrnrnw 
mmimno2t(Dm<Dm&.m mm-) cjsssu-r* 

ttrf-So C©fti®SBOT*««iIT0 2{C<±3^>«ffi 
Vcom^TJQ^nS <fc O £#tf&£ftTV>.5o 
[0 0 8 8] #£JiWTftJU n^>«EVcomO;^fi 
L £ EP7JD £ tl £ g/Jx U ^;i/©E»«E V dmin £ 



(7) 

JH^U^OffilMlEVdBaxtCDtfraifiaEmfflKS^ 
$tl*^ l!)fe^fH^lg»[HlSST*<gffl^nS*«lHlSS©* 

iumv*. *aawiB*«iiT0 2©¥iii«tt 
[00 8 9] im*®mm? cadd©«3t» aram** 

io £><&Bje>4>&«fcofc. SBJiBfSSttffilTO 1*— #©s 
«PL2i:U ^©^*«^GL£ffe#©1»3SPL 
1 fc-rsflHSMfr? Cadd£«$-r 

[0 0 9 0] £©fiti$8ftX?Cadd©^fflK&. ft 

IMUBG I * J:VIBBRftJI A O F T-fitfi£;*ftT V>5 . 

[0091] un^m.m^c&diit^.mmuGL<Dm 

[0 0 9 2] fc:fc\ HmW^DLfc^M-rSSP^©^ 
20 2 #*^g 2 ttlftft{t^«lD L fc(Ofi«CD«**/h* < 

[0093] omnmm* caddowgp l i ©sugp 

t43V^tjSB^lilg«ffiIT0 14s»fiiibt4)> *©K£ 
ZZtzifiZ «fc a icM^tifei 2 #«Kd 2 £ «tl«B 3 
d 3 n&AMC «t t> T ^©^Sttlf « 

[0 0 9 4] 01 2tt^vh'J^^ 

SI«ji©iiB^|llT*fe^T, (A) fi¥®0, (B) tt 
3« (A) ©B-B«W«C43W5W]iiiaT*4. ft*>\ W 
9 T»<W£C#J6 b, ^tf)iffl^©a57>tt{SltW- 
K^T-gbfe. 

[0 0 9 5] AO<i^Ki!LSffl©vx^^^-X 

Ht^-r^^-yAott^ffihbTJia^'&v^, y 

- bBSiiaG L CttWHHfcijVr .fc O C»fb«A O F*s^ 

[0 0 9 6] |r]0 (A) *M^* b©JK# 

40 ^AO*a*C bT*ffi!lttl/^X h-?aiMMHRfb& b 

^T-$>S. fiMHSfbdn^ALJBs2tt£SC-?©R 
<b^JA 1 2O3MAO F ASffM^nT^W^agBtt^A 5 

UDJfcRflffls »E^^^IS«bTfffcn.5. 
[0 0 9 7] vx^^^->AOIi^*SIGLt#-© 

[00 98] 0*ALfg2li, m t )%<-?2>tzlb^y 
so ^SSfgbTifeS^ HWbriiSnttV^DWttWttC^^ 
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ctf'f***^*-*®-^ i#i#©Htt»< u 

So 

[0099] y-hffi?GTMum<mms lostm 

m, mmzm ammmMmd 1 t-zmfcztix^Za 
[oioo] v-vimmai±&v*o!>mm& 
izmi&ztitzmnm d 2 &t>*d 3 i± N a 3 d 2 
®^vr>imv>*-)i>9&mm'zmnmg 2-$g 1 

MfiRKG I fc*&a*T£#fat:J!Eg:*nfc I T 
OBd 1 ttBW&*«R*MC»±-J:**&t»©TftS. 
[0101] ±aB¥HHC*V^T, I tt 

*©jsiMa.k a tam^ «»jkp s v 1 «>* cDttfMg 

^©-o©M©<fr*^£ftTV-<SAs, ^|®ttil©«t-5*t 
tt* s 09K^?-«fc5fc±Tfc«»#&^tLig?pT g 
(H8, 09) tfHtefcSfu y-h4S^©^Jgtt, Sit 
»gtfc)U 3HSOiJ0»f1»«CTlfta*-CiiE«**U H 

[0 10 2] »JiagC:i3tt3£©J:5fcJS6«SHs 
©IMWWiKitCSdio. 

[0103] cf'w >*s^d tm» 0 1 3 immm^ 
ms ^^(mmmm^v TM*T?0Sgi»©a(iwia 

T-feoT, (A) fcfc^©^S^ (B) tt (A) ©B- 
B^J»fi^K*ttaWBiaT*fe.g)o £:fc\ PHattBI9*± 
ffi&CttftU H@©[Rl^(±ffilt±^^TfeS*sSiS^ 
|p]#S«SUB l©±Sg£B (XiiTJggP) (3|S^r-5o 
[0 10 4] TSTdlit^^T*fc»)CC£fct^g|S@ 

lt^*»>Hi«£tf&ftTl^S. HtKC FW >4g^D 
TM*^@ESt©g^3bST§SJ:-5Iffl^aJ«t!)*gAsl£ 

if e.nn>5. 

[0 10 5] ttalB«?TSTdk^M»fi»l s U'f 
DTMI±±T#ft£^||tt£«&£5£iaFiJ£*^ 
Sg^T S T d ttHfc jjVT £:# DSfiSUB 1 ©iggBKf d 

lis 09K^-r<tatig?»Td £«i£b 
S«SUBl©«J»f«aCTl^a^TSt@S^tU s 
^^^(^•^^©^^^©^TASSVMCiaiSgS 
Hd£J;^T*g|S2ft3o 



(8) 

16 

[0 10 6] tfe*iS^TSTd*s#S-r5B*^fg^©D 
L© v h i; *tfeA,-e£*HMlctt F W ^-SEi^iS^* 5 

l©v h u tx&Wo-tBfflWKiimmi^ifi 

[0 10 7] FN > Jg^SS? D T M li fyi& b h 
Sg^G T M i: (p)#^afiT* C r Jg g 1 M I T 0® d 1 
©2JgT-flM£*lT:fc'K 4T— MgffllKG I £|&*bfe 

H [oio8]y- vmmmG i ©jgas±i;:ffM£ftfc¥ 
tommzfro tz&vmmp s v ui^©^ o m 

[0 10 9] AOI±t!li£bfcl»lfiiMbVX^Tffc5-€CD 
JBJMRttv h u ?z±fo***g < Htr <t a l~ffM£ 

^©HT^Sfcift&^gB^H-fcfcJlg 2 a*?§q£b£^©-ec: 
©y - >liifiSli@|{^ b&v\, 
20 [0 1 1 0] Vby^gfc&^FU^SB^DTMl; 
T*©§ltBTO±Ell 0© (C) gBfcfc^£ft.S«fc-5K\ 
FW>«^DTMi;|!5|bl^;MDJldl, gl©t 
<*±£B*^«^DL^bl^;i/©Jf d2, d3A^> 

-)wt#->s l©^+ *-r-«e^nfc*Mt:&^Tv^ 

Aljf d3£«»J«PSV l-?>^-;W^->SLfT' 

[0111] «*^g±^ffiHIIS» v h y i?x 

30 tlHI±tllS&HT*li*5^ H^©^M^ffigt^f£;b 
TflS^ntV^o ARI±^©B^^-^)Kti2?iJb 

[0 112] HtK XttW5«fi^«DLftai*U 
1, 2, 3, endli^S^-f 5>^©Hfft^T 

[0113] efc^fg^x i±3sst±ffla 

ttSifi3«aE|B|BVtfi8R*nT^5. 
[0 114] SUPtt 1 offl«EI*e>«»0*ffiLfc 

t f Tmstrnkwrniomi^ikriim^'SstsmBt 
[0115] «m?f®m.m?ctidd(DW)%)) &&®mm 
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[0 116] 

AVlc = {Cgs/(Cgs+Cadd+Cpix)} xAVg 

ThV-^lgSD 1 fc©IH£JBJEfc3ft«*£€P* c 
pixttSRJOTfiimffi I TO 1 (P I X) i:#«jgBJ3jliig 
SSIIT0 2 (COM) fcOMCJ&aSftSSF* AV 
lctt A Vgfr i 3iB*«@«iJi©^b7}£ilfc>-f <, 
[0 1 17] d ©g{b7> A VlcfctrtHLC tint) SiSsfit 
j$7>©ICHi:&6#> fiM*g«Caddfc**<-mtt-*- 

«3R?CaddttiMIWfia*S<'r*f^ffl*»ife») % &J8lh 
7 > 9 T F T V b fc^CDB^tffa^a < WRf 

a . «« l c c win s n s ttA l c 

[0118] tuMbfciats y-nioTitiit 

VftJIAS «fc-5;*:& <S*lTV>.5fl\ y- 

vic{iy-h Gese e^vg©«j»*sw»<fc;5i: 

lr^a»»«#£tS. b*>U Cadd&tt! 

[0 119] «Sf#«*?Cadd©^f^*{±, HfStffl 
«a*Hfe&»^ *fte*Cpixt*fbT4~8flS (4 • 
Cpix<Cadd<8 • Cpix) „ W^SCgst:*f LT 8 
~3 2{g (8 • Cgs< Cadd<3 2 • Cgs) gffiOfflC: 

[0 12 0] fitfirS*«fflBi: bT<D#«ffl*n-&«« 
©*SE®*BGL (Yo) fctWiijgBJljljjftttl I T O 2 

(Vcom) fcHMtttCfS. 09©0!lT-(±, #Jf£©;£ 
ft«^«ll±4ffl?GT0> glffiiRINTs ^DTO&U 

*-r***fci±iiia3iaE@»vA»5> lo^tjfeayw 
[0121] ««jt*is» ±aufe*a*mSt 

iOSKSUB lfflJ©8^^tov>TEIl 5~01 7 

ttH 1 2 C5%-ry- h* : FMiEOBfiajBttT*&inxo 
[0 12 2] *fc, l8Dt»*I§A~IgIttft? 

icbfcfgpg^bTl^o 

[0123] 3*^fctt*KWTtt7* h us; 



(9) 

vmmn&o wTK^ttufcxettse^Tx anwra. 

[0 12 4] IgA, 01 5 

7 0 5 9*77 (igq a p£) *€»fc*T«»fl3tf9yl«R 
S U B 1 ©WHC^b^ i J3>ISIO*t^9 y%m 
fc«fc?)»ttfcffl-fc, 5 0 0*0, 6 07>H©^-<>4fTft 
Oo T»iffB#5*a«SUBl±CJRJW»l 100A 
®^DAH5^ 1 if*M& 1 'J >^{C«fc 

io $A!P>*=*A»»reJ6 lSMUJts 1 *»&Wfc:ny 

V^DTM, y-h'^FFOTMsaBR-rsiwawiyt 

-f >SHd, IMttffrt*?^ >SHg£gM£*lfcP 

[0 12 5] xgB, 01 5 
mm&2 8 0 0A©A1-Pd, Al-Si, Al-S 
i-Ti, Al-S i-Cu#fr£&3S§23M;ilg2 

u^c* meant* 

igC, 015 

^Xfttilft (hu>£ bfcHSi^bv* * A OBf&m , 3 
%?I5^7'> ; e-7{Cj;t)PH6. 2 5±0. 05C 

m&Ltzmm^^^y^v^-jmx 1 : 9 t#«?b 

fc*frfcfc«IWHWb**fc:IHRSUB lftjgaiu <b 

0. 5mA/ cm C&SivCSltS 
CtSiSfbfS) o 

[0 12 6] mz, Rff^©Al 2 03MJP*sf#e.nS©C 
30 efcg&flya&iEE 1 2 5 Vfcjg-rs *TflWS»fbftff -5. 

•EEfbfiS) o 3niii9-ftAl203M*f#-5±T*^;#ft 
ZtT'$>Z>o *ftCfc^T\ £«ffllg 2 £HgiSMb£ 
*U ttif8GL, ^-hW£GT;fc«fctf«®PL 1 
±CBW* 1 1 8 0 0 A©BB8fflMb«AO F A«JK«sn 

So 

[0 12 7] IgD, 01 6 

i^s#Ait, sijs#2 0 0 0 A©^bs im*m 

40 »j\ 7-5XvCVD^at^v>7j7 s 2K**"7*#A 
bTs IUP#2 0 0 0A©iM#SHS i]«£tBttfe© 
*>, /7XvCVDStt*l3!i7, *77>f>**X* 
ilALT, Mff*J3 0 0A©N ( + ) MftSkRS iH* 

[0 12 8] XgE, 016 

h*7-f^>y^>^**7i:bTSF6, CC 
l4^fflbTN (+) SJMMSiJR. iS^SHS 

@As©s^jEjg-rs. 

so [0 12 9] igF, 01 6 
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[0 13 0] XSG, 01 7 

1 4 o o a© i t onA>£>&£!g i mnmd i £ 
mt LTimtmwttcDmm-cm i ^«^d i *miR 

W >«?DTM©ft±Jl*5J:tF3BJia^«fiiI TO 1 
[0 13 1] 01 7 

*U>y£J;5l&W\ £<b£)8&PAS40 0 0A©Al- 
Pd> Al-Si, Al-Si-Ti, Al-Si-C 
uflFA>?>£2>!g 3 mmmd 3 u i »)IS; 

[0132] ^K®a^> m3mmmd3*3j%Btm 
mtzwiT'^v^yyu m2mwmd2*JLUAtmffi 

1, Hl-f>lffiSD2$MtS, 
[0 13 3] K7^fx^>ygl(;CC 
1 4 , SFQ^mXLXs N (+) ^NSHSiH*^^ 
?>mofc!:,tOs V— ^i; K W >Rtl0N (+) 

[0 134] lil, 017 

i*-X4#ALT, KIPtfliitmoafbSiBtftaaUt 

[0135] «H«^ $; A-;wD£flMfti» 0 1 8 
^0T*$>5o 

[0 136] SHDtt^H«<»»e>jE«S**«©S/-^l«'!r 
-x % LCW-ecSrA PNLfcfc 

ttBXnt"*/k SPBtt}£l£lSt«, MFRttffP^^U 

ft, LCAJiT^-^T'fe^x 0£^-T<fco&±T© 

KiiHflreaawtffi^sfe&ftT^ ^>'i-;uMD las 

[0 13 7] t-^a-^MDLIt i/-^K>r-XSH 
D C IStt e> ftfc/R C L i: y v Z F K C <fc ^. T £ftAs@;£ 

[0 13 8] cfW7l/-AMFRiia^LCW{CM/it; 

[0 13 9] T»-^LCAIi^-^7-f h7fe©&tJ 
B LfC^LT&f*lIjRMASffM;*ftT^3o 
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[0140] «£jji**;UP N L £BIMIU8a8iP C B 
l»019«u B7«fc^bfc^^*;i/PNLCiaWft 

ft ^ig*«H e , h o tmm^&mmv^m uttt 

ffi^^1"±H0T*$)So 
[0 14 1] CH Itt*7j^*;bPNL£iM!j£-&3IB 
ilCfv/ (T{B!l©3fil±aifi^StHl^B!l©IE»I C 
^©6fli-ro{ii!i^{g^Ig»lHliiS{l!l©]Sg»I 

[0 14 2] TCPfct02 0, 02 lX'&Mt5£o£. 

■X>T4>>fm (TAB) lz£*)n%i$tltzT-7*l' 

U7^>y^-^ PCB l^iBTCP^ny^y-y-c 

[0 14 3] FGPtt7^-A^5> t-VW 

;i/ h'-ir-* S H D tzW U 5kJuT*mir ZtltzJ^VtO 

P C B 1 h£tl©IE»lHlFSS«P CB1, * i^Tfflll© 

mmmmms-P c b i ££<B!ifflig»j[H]8§««tP c b i i: 

[0 144] h>r-^;UFCi:bT(i0C^ 
■Tidlc, «BROU-m ( ^**I©**f fc S n*& 

[0145] {{tcp (Dmmmm)) 020 fct^fift^sg 

»E»V*lftfc®^e»l5!i5He, HoSWtS, * 

SHUIS?- * r c h 1 *s y ^;i/ffi^Sffit:iS»^ ti 
»J 7Hv>r— ^T CP©»fffi*J§^1-0 

30 TfeDs 02 1 tt-eiift****^^^®, *^JT-tt^ 

fkfi^HttfflflH? D T MCffltt L&ttfcS jS* 5»*fi8 
0T*&6o 

[ 0 1 4 6 ] HIBH:*^T, TTBi±j«ilH]E&CHI© 
A^ffi? • IM5T-ifc 5, T TM(±»«(hIE&C H I ©ft 

ttmi- -mm-eb^x* guise ua^/so, -en-e 

CH I©#>tV KPADAs<^fc>i9>£:7:ii— * 

^>#>7^>^i£fC±!)g^£ftSo ffi^TTB, 
TTM©^<ffl©$fe«gP (»*7'£*-U-K) fcfc-€*ve 
40 tL*m*«lHlK^ f/CH I (DAtlRVmtl tC*fli& 
U *ffltttt«£«fcDCRT/TFT£&®i8-«®[I] 

;i/PNLtgi^^ixSo 
[0 14 7] /1y4r-S?TCPMu ^©^SBAS/'^l/ 

p n LM(Dmm.^ d t m zmm t t^MMP svu 

S?DTM (GTM) ttftg^PSV l*»yt»^r-J?T 
C P ©'>* < i: fe-*T-St)tlS©T-«Mt:*r UT^ < 

so [0 14 8] BFl&^'H? H^e.45^7-f 
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ifc So 

[0 14 9] >>-;W^->S LO^fll©±T*7 7l 
;wy-^TCPi:±<]81»«SUB2©[!g£i£M£ 

[0 15 0] «IE»(e]SSS«PCB2» ^7U-AM 

5, ic, 3>^>it, jaa»o*?ws««flpii*nT 

V^So ^©IBiblHlKS^PCB 2CHU lo©*E»&» 
6}*ffc©?}flE Ufc£j£fb£nfc«EE»S#5fc»©«S 
SB*, *7b (±(ftttffiOa£«) *6©CRT (H 

-r*Htt*«jiHi»suP)Wi«*nT^*. 

[0 15 1] C Jtt^h^£ftS0^b&V>=i*^ 
^*N8»*n*=i*^^»«t»Tf*S. SBftlalSSfflfcP 
CB2fc-f >/n*— *[H]E&S1£PCB3t:fcL'W75-f b 
<r-^Mcj:!)tfPl7l'-AMFR{:|S!lj-fen*^^7t 

[0152] ffiSjHSSStSP C B 1 i:iggj[H]E&»gP C 
B2J: {±#f !3 fttfpiiia^ 7 » b y-7>F Cfc «fc Dft 
aWtSBK^n-CV^. fflit^ IB»[HieS»«PCB 
2tt, 75V b^-7MivFC£180° W5fttfSii:C 
J:!)K»lelBa6RPCBl©««K:S<a6*u *fffl7tv 

-amf R<Dmfe<DV}mz&-&$nz>o 

[0 15 3] W±©JW*^C^Ufc«fc-5fc:s #asuBfcJ; 

So 

[0 15 4] 

[*»!©%*] fil±»W!LfcJ:3C* *««fc«fcfttf, 
jUU^Ditt/^ b* K ****** < T- 
©W««46*-f * Z ZifiT-g 5 1»» tt£ffi&tt©tt£l 

fc«>, t> ©&$? &fl5g D n H©M,fl3l^lfl?£&{ft-r S 
d So 
[0B©fg#&i£iE] 

[0 1 ] *mi££?>imm*m¥<D i mmmos&m 

[0 2 ] ##gHj§£ <t SiSHatiSMfl?© 1 ^Wlt^tt S 
*aMH«©ffi«»i£«©-' ^ - >©UiH^0T'fe -5 o 
[03] 0 2©Ag|J©fi£^0T-$)So 
[04] *«!H*afflLfcTFTS!*7-«a^aE« 

So 

[05] B4©3-31fflWe£*ttSlHSRfc*©«ia 
£^-T»iS0T-&So 
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[06] H2©4-4«»f*lC43»J-SWDSfiCadd© 
B3rB0T'i&So 

[0 7 ] a^^;i/© v h ij ^^iasi5©«fig&i!iwr 

[08] m7<Dmm^^mmL3iizmmnzmm-t 
s&#>©^*;i/¥B0T-fcs o 

[09] ±TS«©«^J^m*^tf^>'^;i/©ft 

SB©tfi*¥BBI"v?*4. 
[010] vh>J^^©H^gBS:'f^, WffiOt^^^ 

[011] &ffi!iK^*«^4s^ efflnc^g^^s?© 

[012] y-MIIK?OTMi:y-MS»OL©88tt» 
j£i3£^-f ¥B i:KfS©0T-fe 5 o 

[013] t»l/>f VillKfDTMtWHWi^BDLi:©^ 
i^a5ftfi £^"T¥B t m B© 0T- ft S . 

[01 4] 7^f^^ - vb U \y777^©#5-J&fl 
*^»«©v b U ^^gBh^©S!ja^^trlB]SS0T*ft 

20 [01 5] iSSUB l{HJ©XgA~C©SiiXHS:^ 

■r m*« 1 y- b sg?gp©»fffl0ffl 7n-ft-ht*$i 

So 

[016] »«SUB l{ffl©XgD~FO»jiXgS^ 

•r m*gi5 ^ y- b Js^gp©w ® 0© 7 d ^ - b t- 

So 

[017]«SUB HKOigG-IOllllSw 

-r iffl^gp i: y- b «m»© w B0© y d * - b t- * 

[018] *aav^^i-;wD^PtsHfiBlTf**c 

30 [019] *a^^*;ucjaiia©e»iiiBsi^!EUfc 
«®&^-r±B0T-ss„ 

[02 0] !IBI!)[HlSS^ffiJ5g-rs»*[HlSS^>y7'CHIAs 

y-^TCP©«fffi«it^^0-r-fes. 
[02 i] ^-^^^UT^^y-^Tcp&sg^a^ 

w-rsffldfiBia-e* s« 

[02 2] ^ja®»[p]S&S«PCB 1 (±fflj&«ja*.3) 
^«®IhIKIe]ES»SPCB2 (TB#M;tS) fc©S*^ 
40 t^S£^-r±B0T-&So 

[023] f3e*©fsaa^^{c*^stfe*/i^ b*©#t 

i #a@iB^ 

2a, 2b 3\&LWa.®1® 

3 #«lfflB^*6§imb^^ST-©lffl^5iaib 
SB 

5 (5i , 52 , 53 , 54 , • • • 52i-l» 52i» 5 
2i+l, • • •) ttSfcMvl* 
so No. l~No. i + 2 E^#^f 
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61 , 6 2 , 63 , • • 6i-i , 6i , 6i+i 

i+2 • • • m fflas 
sub mmif^zms. 
gl fmm^u 

DL 
GI 

gt f-vmm 

AS iffliNWM 
S D V-^«tt*fctt KU-f >1 
PSV «MM 
BM j&ftfflt 
LC JA3 

TFT miLh7>yz* 
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I TO SBJlii^«fig 

d mmm 

Cadd «ftg»JH? 
AO F MffiRftftt 
AO BWHWbv** 
GTM y-hiS^ 
DTM r-*W>4g? 
SHD ;i/l*-{r— 

pnl r&fl*^*;i' 
10 spb ftttftft 

MFR $>?$y\s— A 

bl nv^=7^{ V 
BLS /t**^ 



[03] 



[05] 



FIL (R) 



S5 

BM I TO 2 (COM) PIL (0) 



P0L2 
I 0 
' SUB 2 




I T01, 



SUB1 
510 

P0L1 



[06] 



Ctdd 




TCP 

BPS \ T BPi BIN 

IIB 8R8 .{„ f / 



[02 0] 

02 0 



Witt) ?AD PRK 



SRS «« 



P LI 
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[016] 
SI 6 




c 

V 
D 


SiN (GI) 


a-Si (AS) 


N Mi-Si(M) 




(E) 



(D) V 4 0 AS ,| 



1 i-Sll^UO, AS} | 



(F) 81 




[017] 

01 7 
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